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(57)Abstract: 

PURPOSE: To increase the contacting area of a lead 
with a bump by forming the bump for one lead of a 
plurality of small bumps, thereby reducing the area of a 
recess part of the central portion of the bump at the 
plating time. 

CONSTITUTION: A photoresist 16 having approx, 40jim 
of pattern width is formed, and with the photoresist as a 
mask gold is plated to form two small bumps 7a, 7b. 
Since the width of the bump is approx. 40|xm, a recess 
which occurs without approx. 20|am from the periphery 
of the bump at the plating time is regarded as almost 
non in a prindiple. Accordingly, a recess is not formed at 
the center of the bump. Thus, the bonding area of the 
lead of a lead frame with the bump after bonding the 
inner lead can be increased. 
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PUBLICATION NUMBER 

Japanese Patent Laid-Open No. 60-31245 

TITLE OF THE INVENTION 
Semi conductor Device 

ABSTRACT 
PURPOSE 

The purpose of this invention is to decrease the 
recessed area at the center of the bump, and increase 
the contact area of the lead and the bump by forming 
several small bumps for each lead when plating. 
CONSTITUTION 

The present invention forms a photo resist 16 with 
a pattern width of about 40jt/m, and by plating this with 
gold, two small bumps 7a, 7b are formed . Since the width 
of the bump is about 40/im, the recessed part should not 
occur within 2 0 /i m from the bump perimeter in principle, 
so the recess will not be formed at the center of the 
bump . Therefore, the contact area of the lead and the 
bump of the lead frame are increased after the inner lead 
bonding . 

CLAIMS FOR THE PATENT 

(1) A semiconductor device having bump electrodes, 
wherein bumps of the bump electrodes which include 
a plurality of independent small bumps . 

(2) The semiconductor device as defined in claim 
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1, 

wherein the bumps are formed by plating. 

(3) The semiconductor device as defined in claim 

2, 

wherein the bumps are formed by plating with gold. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a structure of a 
semiconductor device, particularly to the structure of 
the bonding pad of semiconductor integrated circuit (IC) 
device for Tape Auto-mated Bonding (TAB) . 

Currently, instead of encapsulating bellets to IC 
cases by wire bonding and mounting IC cases to printed 
circuit boards in the conventional manner, mounting 
several IC bellets to the ceramic substrates by the TAB 
method is widely used for improved IC package density 
in large-sized electronic computers. In addition, TAB 
method is drawing attention for process reduction, 
because it can finish bonding with only one processing. 

To secure a clearance between the chip and the lead 
frame, the external electrode, the IC bellet adopted for 
the TAB method needs to have a so-called bump structure, 
where the height of the bonding pad is higher than the 
substrate by 20 to 30//m. 

Figure 1 and Figure 2 is a sectional drawing and 
a top view showing the manufacturing process of the bump 
electrodes concerning the present invention. First, as 
shown in the sectional drawing of Figure 1 (a), after 
forming the semiconductor device in the semiconductor 
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substrate 1, a contact aperture is opened on the thin 
insulator film on the surface, aluminum is deposited, 
and the inner wiring pattern and the pad 3 are formed. 
Then, as the contact layer with the aluminum pad 3, 
titanium 4 and platinum 5 as a ground metal layer of the 
gold plate is deposited, and the bump pattern is formed. 
In this patterning, a lift-off technology using photo 
resists is usually adopted. Then, as shown in the 
sectional drawing of Figure 2 (a) and the top view of 
the same figure (b) , after forming the bump 7 by plating 
gold over the platinum on the mask of photo resist 6, 
the photo resist 6 is removed, and as shown in the 
sectional drawing at Figure 3, after depositing and 
patterning the polyimide film 8 as a protective film, 
lead frame 9 and bump 7 are bonded by thermo compression 
(interior lead bonding). 

In the mean time, as seen in Figure 2 (a) (b), the 
inner part 20 to 30 jt/ m from the plated gold bump is 
recessed from the surrounding portion. This phenomenon 
is considered to be an etching effect, and the detailed 
possible cause for this is unclear, but it is known that 
this phenomenon becomes more conspicuous as the plating 
liquid being more deteriorated, and the difference in 
the bump height at the center and the perimeter are 
increased. A bump with such structure have some defect, 
i.e., when the lead frame is gold plated over copper, 
it can take increased load for inner lead bonding, and 
even though the center of the bump is recessed to some 
extent, there was not much problem in the bonding strength, 
since the bump perimeter is pressed and flattened, making 
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the contact area between the bump and the lead frame 
increased, but when the difference in the bump height 
is extremely large, or the lead frame is tin plated over 
copper, the bonding load should be kept small to prevent 
melting of the alloy of the gold of the bump and tin of 
the lead frame, so the recess of the bump remains almost 
unchanged, decreasing the contact area between the bump 
and the lead frame, resulting in less bonding strength. 
In addition, those products with a large difference in 
the bump height had to be made failure after the plating, 
decreasing the yield rate of the IC. 

The purpose of this invention is to clear these 
defects, and to provide a semiconductor device 
comprising a bump electrode that increases the yield rate 
of the IC with sufficient bond strength. 

The semiconductor device of the present invention 
decreases the central recessed area of the bump for 
plating, and increases the contact area between the lead 
frame lead and the bump after inner lead bonding, by 

forming plural small bumps (about 40fJm width) for each 
lead . 

Now, the present invention is explained by an 
embodiment . 

Figure 4 and Figure 6 is a sectional drawing that 
shows the manufacturing process of an embodiment of the 
invention. First, Figure 4 is a sectional drawing of the 
substrate before forming the bump like the one shown in 
Figure 1, and as shown in the sectional drawing in Figure 
5 (a), a photo resist 16 with a pattern width of 40 jbt 
m is formed on this substrate, and by plating this with 
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gold, two small bumps 7a and 7b are formed. Figure 5 (b) 
shows the state where the photo resist 16 is removed from 
this state. As shown in Figure 5 (a) , (b) , since the width 
of the bump is about 40jUm, the recessed part which is 
formed within 20 U m from the bump perimeter in principle, 
so the recess will not be formed at the center of the 
bump. In other words, if the distance between the bump 
perimeter and the central recessed area is x, and the 
lateral width of the gold after plating is y, the recessed 
part at the center of the bump is not formed when the 
width of the bump is designed to be smaller than 2x, and 
the distance between small bumps is designed to be larger 
than 2y. Next, as shown in the top view in Figure 5 (b) , 
photo resist 16 is removed, and as shown in the sectional 
drawing in Figure 6, a polyimide film 8 is deposited and 
patterned as a protective film, and after dicing on each 
bellet, lead 9 of the lead frame and small bumps 7a and 
7b are lead bonded inside. 

Thus, almost no recessed parts exists in such bump 
electrodes concerning the present invention, and it can 
be seen that the contact area between the lead frame and 
the bump is increased. Thus, according to the present 
invention, sufficient bonding strength for TAB-IC can 
be guaranteed, and the yield rate of the wafer after gold 
plating is increased. 

In addition, there may be more than two bumps, 
despite that the number of bumps in the above example 
were two. Also, Ti-Pd / Cr-Cu structure for the ground 
metal of the gold bump can be accepted. Further, a bump 
was formed on the aluminum being used for inside pellet 
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wiring, but a bump may also be formed on an insulator 
film such as silicon nitride films. In this case, the 
contact of the bump and the interior wiring may be made 
by patterning the Ti-Pt as the inner wiring pattern, and 
adding thin gold plate on it. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 and Figure 3 is a drawing to describe the 
manufacturing process of an electrode of a conventional 
semiconductor device, and Figure 1, Figure 2 (a) , Figure 
3 is a sectional drawing. Figure 2 (b) is a top view. 
Figure 4 and Figure 6 is a drawing to describe the 
manufacturing process of an electrode of an embodiment 
of the invention, and Figure 4, Figure 5 (a). Figure 6 
is a sectional drawing. Figure 5 (b) is a top view. 



1 semiconductor substrate, 

2 insulation thin film, 

3 aluminum pad, 

4 titanium film, 

5 platinum film, 

6.16 photo resist, 

7 bump , 

7a, 7b small bumps, 

8 polyimide film. 



9 . . . . lead frame . 
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